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Introduction 

by  ALFRED  O.  C.  NIER 

W  E  IN  this  community  are  most  fortunate  in  having  journalism 
which  attempts  to  bring  to  the  reader  the  important  issues  which 
face  the  world.  The  pattern  of  responsibility  is  due,  in  no  small 
measure,  to  the  efforts  of  the  late  Gideon  Seymour,  the  former 
executive  editor  of  the  Minneapolis  Star  and  Tribune,  in  whose 
honor  this  lecture  series  was  established.  The  importance  of  science 
in  the  world  today  makes  it  especially  appropriate  that  our  speaker 
at  this  time  should  be  a  scientist  who  has  an  active  interest  in 
the  impact  of  science  on  man's  future. 

While  science  has  long  played  an  important  part  in  shaping 
history,  the  average  person's  awareness  of  its  existence  has  only 
come  about  in  our  lifetime— through  obvious  applications  such  as 
penicillin  or  television,  or  through  military  weapons.  Since  this 
awareness  has  come  about  through  spectacular  applications  at  a 
breathtaking  pace,  the  reaction  has  only  too  often  taken  strange 
and  grotesque  forms.  Witness,  for  example,  the  terrific  battle  that 
had  to  be  waged  to  keep  all  of  atomic  science  from  falling  under 
military  secrecy  in  the  interest  of  "security."  Those  who  felt  that 
in  the  last  decade  substantial  progress  had  been  made  in  defining 
science  and  its  place  in  the  world  could  take  little  comfort  from 
the  American  reaction— in  both  high  and  low  places— to  the  Sput- 
niks. It  takes  no  great  insight  to  recognize  that  an  enormous  edu- 
cational job  must  be  done.  If  one  chooses  to  be  really  pessimistic 
(and  realistic,  I  fear),  one  need  only  contemplate  the  complacency 
which,  in  all  likelihood,  will  set  in  when  we  succeed  in  throwing 
into  the  skies  a  satellite  a  little  larger  than  the  largest  Russian  one 
flying  about  at  the  time. 

note:  Professor  Nier  is  chairman  of  the  School  of  Physics  at  the  University  of 
Minnesota. 
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That  we  face  far  greater  problems  than  building  a  bigger  and 
better  satellite  is  well  understood  by  our  speaker  today.  During 
the  war,  in  a  responsible  position  having  to  do  with  the  produc- 
tion of  fuel  for  atomic  bombs,  he  was  one  of  those  who  began 
to  wonder  about  the  consequences  of  the  systematic  application 
of  science  to  warfare.  After  the  war  he  was  active  both  in  Oak 
Ridge,  Tennessee,  and  in  Chicago  as  one  of  the  young  scientists 
spearheading  the  movement  to  create  public  understanding  of  the 
problems  which  face  humanity.  In  addition  to  several  books  which 
he  has  written— The  Challenge  oi  Man's  Future,  Must  Destruction 
Be  Our  Destiny?,  and  a  volume,  The  Next  Hundred  Years,  of 
which  he  was  a  joint  author— he  has  contributed  articles  to  the 
Bulletin  oi  the  Atomic  Scientists  and  the  Saturday  Review. 

He  has  made  important  contributions  to  pure  science— the  kind 
which  has  no  apparent  practical  importance  but,  because  of  its 
fundamental  nature,  in  the  long  run  usually  turns  out  to  be  the 
most  practical  of  all.  For  example,  he  has  been  interested  in  the 
composition  and  the  origin  of  meteorites.  This  does  not  appear 
to  have  any  practical  importance  today— unless,  of  course,  one 
buys  and  sells  meteorites. 

The  American  Association  for  the  Advancement  of  Science 
awarded  him  their  prize  for  the  outstanding  research  paper  of  1946. 
The  American  Chemical  Society  honored  him  in  1952  for  his  work 
in  pure  chemistry. 

His  interest  in  problems  ranging  from  the  abstract  to  the  very 
practical  makes  it  quite  proper  to  think  of  him  as  a  true  natural 
philosopher.  Whereas  many  of  us  may  not  have  either  the  energy 
or  interest  to  think  much  beyond  tomorrow  or  next  year.  Dr. 
Brown  has  had  both,  as  well  as  the  courage  to  tackle  the  highly 
complex  problems  of  the  future  of  mankind.  So  difficult  a  subject 
naturally  leaves  room  for  differences  of  opinion.  On  points  where 
we  agree  with  him,  we  can  congratulate  ourselves  for  being  so 
smart  as  to  have  reached  the  same  conclusions;  if  we  disagree,  we 
can  go  home  and  see  if  we  can  develop  our  ideas  into  better 
solutions. 


Problems  of  Survival 

by  HARRISON  BROWN 

It  IS  an  honor  and  a  pleasure  for  me  to  be  with  you  this  after- 
noon for  the  purpose  of  dehvering  the  Gideon  Seymour  Memo- 
rial Lecture.  It  is  a  particularly  pleasurable  experience  for  me,  for 
I  had  the  good  fortune  of  knowing  Mr.  Seymour  and  of  appre- 
ciating first-hand  what  a  great  man  he  was. 

I  last  saw  Gideon  Seymour  several  years  ago  at  the  Minneapolis 
airport.  We  had  been  attending  a  small  dinner,  where  incidentally, 
the  principal  topic  of  discussion  was  essentially  that  which  I  have 
chosen  for  this  afternoon— problems  of  survival.  Following  the 
dinner,  Mr.  Seymour  offered  to  drive  me  to  the  airport.  We  were 
late  and  he  was  determined  that  I  should  not  miss  my  plane. 
There  resulted  a  ride  which  truly  was  one  of  the  memorable  ex- 
periences of  my  life!  As  we  flew  along  the  road,  thoughts  of  the 
dangers  of  atomic  war  completely  evaporated  from  my  mind  and 
were  replaced  by  thoughts  of  the  immediate  dangers  of  Minne- 
apolis streets  and  Minnesota  highways. 

We  did,  I  should  say,  somehow  arrive  intact  and  on  time.  But 
I  must  confess  that,  in  spite  of  my  great  liking  for  Gideon  Sey- 
mour, I  was  happy  to  leave  the  ground  in  the  comparatively  safe 
shelter  of  an  airplane, 

I 

Today  we  are  confronted  with  the  most  critical,  the  most  des- 
perate, the  most  dangerous  situation  in  mankind's  long  history. 
The  way  in  which  human  beings  conduct  themselves,  and  in  par- 
ticular the  way  in  which  we  in  the  United  States  conduct  ourselves 
during  the  next  brief  decade  may  well  determine  whether  man 
continues  to  inhabit  the  earth.  In  all  likelihood,  our  conduct  dur- 
ing this  short  period  will  determine  whether  or  not  it  will  be 
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possible  for  civilization  of  any  sort  to  thrive.  Almost  certainly  our 
conduct  will  determine  whether  or  not  it  will  be  possible  for  man 
to  continue  to  move  forward  and  attain  the  new  level  of  life  and 
understanding— the  new  level  of  richness— which  is  within  our 
reach. 

Never  before  have  we  been  in  a  position  in  which  the  decisions 
of  individual  men  have  been  so  critical  in  determining  the  ultimate 
destiny  of  all  mankind.  We  are  at  a  junction  which  has  been 
thousands  of  millions  of  years  in  the  making  and  unfortunately 
we  are  only  beginning  to  perceive  the  real  nature  of  this  turning 
point. 

A  billion  or  so  years  were  required  for  our  earth  and  sun  to  be 
formed  from  primordial  matter.  Another  billion  or  so  years  elapsed 
before  the  first  primitive  life  forms  emerged  in  the  early  oceans. 
Additional  billions  of  years  passed  before  life  evolved  to  the  point 
where  it  could  survive  on  land.  Hundreds  of  millions  of  years  were 
required  before  life  on  land  evolved  to  the  point  where  a  creature 
could  emerge  which  was  endowed  with  the  power  of  conceptual 
thought,  which  could  use  tools,  and  which  could  control  his  en- 
vironment. It  took  this  creature,  man,  hundreds  of  thousands  of 
years  to  reach  the  point  where  he  could  create  a  civilization.  Addi- 
tional thousands  of  years  passed  before  he  attained  the  power  not 
only  of  controlling  his  destiny  but  of  understanding  the  universe 
in  which  he  lives.  Today,  in  but  an  instant  in  time,  he  is  called 
upon  either  to  exert  that  power  or  forever  lose  it. 

It  is  both  ironic  and  tragic  that  man,  the  only  animal  capable 
of  both  understanding  his  environment  and  controlling  it,  is  the 
primary  threat  to  his  own  survival.  He  is  able  to  look  up  at  the 
stars  and  wonder.  He  is  able  to  build  machines  with  which  he  can 
study  both  the  infinitely  great  and  the  infinitely  small.  He  probes 
the  depths  of  the  oceans  and  the  earth  beneath  his  feet,  the  world 
within  the  atom  and  the  universe  of  galaxies.  His  mind  enables  him 
to  transport  himself  far  into  the  past  and  into  the  future.  He  has 
the  power  of  flying  to  the  stars.  He  has  come  close  to  achieving 
the  almost  god-like  power  of  creating  life  in  the  laboratory.  And 
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he  has  the  power  of  destroying  the  natural  hfe  around  him  on  an 
unprecedented  scale. 

As  he  pursues  his  endless  quest,  his  probing  into  the  far  reaches 
of  the  unknown,  there  emerges  the  bare  glimmering  of  an  under- 
standing of  the  "how"  of  his  universe  and  of  his  place  within  it. 
As  yet  his  degree  of  understanding  is  small.  But  the  important 
thing  is  that  he  understands  enough  to  realize  that  he  can  under- 
stand, if  he  persists  in  his  quest  and  if  he  preserves  the  tools 
which  he  now  has  together  with  the  wherewithal  to  create  new 
ones.  And  he  is  even  sufficiently  bold  to  believe  that  he  need  not 
stop  once  he  understands  the  "how"  of  his  universe— that  there 
remains  the  problem  of  the  "why."  And  that  too,  he  believes  he 
may  one  day  answer. 

But  man  is  capable  of  more  than  cold  mechanistic  understand- 
ing—he is  capable  of  emotional  feeling  as  well.  He  can  feel  and 
appreciate  the  beauty  of  his  universe  and  of  the  wondrous  laws 
which  regulate  its  motions.  He  can  isolate  himself  on  a  mountain- 
top  or  in  a  forest  and  without  attempting  to  understand  he  can 
feel  the  beauty  which  engulfs  him.  He  can  close  his  eyes  in  a 
concert  hall  and  permit  the  sounds  to  transport  him  into  a  world 
where  emotional  experience  is  the  only  reality  and  understanding 
is  both  impossible  and  unnecessary.  He  can  feel  the  beauty  of 
life,  both  of  the  flesh  and  of  the  spirit.  And  where  nature  is  de- 
ficient, he  can  create  beauty  where  it  had  not  previously  existed— 
beauty  in  words,  in  sound,  in  sight,  in  touch,  and  in  a  variety  of 
unclassifiable  emotional  experiences. 

Yet  this  same  creature,  who  is  endowed  to  such  a  high  degree 
with  the  powers  of  understanding,  of  feeling,  and  of  creating,  now 
finds  himself  threatened  by  the  very  qualities  of  nature  which  were 
responsible  initially  for  his  emergence.  He  permits  instincts  which 
were  formed  in  a  totally  different  environment  from  that  in  which 
he  now  lives,  to  dominate  his  actions.  He  destroys  that  which  he 
does  not  understand  and  which  might  possibly  be  a  threat.  He 
thinks  of  today  and  ignores  tomorrow.  He  is  concerned  far  more 
with  himself  than  with  the  community  of  mankind  to  which  he 
belongs.  He  tolerates  ugliness  and  selfishness  in  the  interest  of 
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expediency.  And  he  tolerates  expediency  without  thinking  of  the 
long-range  effects  of  his  actions  and  his  inactions. 

I  do  not  wish  to  imply  that  if  we  survive  the  next  decade  our 
problems  will  be  solved.  Indeed,  for  as  long  as  our  civilization 
lasts  we  are  going  to  be  faced  with  critical  problems  involving  its 
perpetuation.  But  I  do  wish  to  make  clear  the  fact  that  we  are 
called  upon  today  to  make  decisions  which  will  have  vastly  greater 
effect  upon  mankind's  destiny  than  any  decisions  which  have  thus 
far  been  made  in  the  course  of  human  existence.  No  decisions 
which  Alexander  or  Caesar  or  even  Hitler  could  possibly  have  made 
could  have  determined  whether  mankind  as  a  whole  would  live  or 
die.  They  could  make  decisions  which  could  determine  the  desti- 
nies of  their  own  civilizations  and  cultures.  Their  decisions  could 
result  in  a  speeding  up  or  a  slowing  down  of  progress.  But  no 
decision  within  their  power  could  have  excluded  the  later  emer- 
gence of  new  civilizations.  No  decisions  on  their  part  could  have 
resulted  in  the  destruction  of  the  greater  part  of  humanity. 

By  contrast,  the  decisions  we  make  today,  if  they  are  wrong, 
can  result  in  exactly  that.  Can  we  as  a  nation  and  as  a  people 
devise  the  means  of  forestalling  the  unprecedented  dangers  which 
confront  us?  This  is  the  overwhelming  question  of  our  age. 

n 

If  we  were  to  compile  a  comprehensive  list  of  those  characteris- 
tics of  man  which  operate  to  his  disadvantage,  very  high  in  relative 
importance  would  be  his  reluctance  to  look  ahead.  He  thinks  pri- 
marily of  today.  He  takes  actions  aimed  at  satisfying  immediate 
needs  and  ignores  their  long-range  consequences.  And  his  failure 
to  look  ahead  frequently  precludes  actions  aimed  at  preventing 
the  emergence  of  serious  new  problems. 

In  a  society  which  is  relatively  stable,  in  which  there  is  little 
or  no  change  either  in  the  society  or  in  its  external  environment 
from  one  year  to  the  next,  it  is  not  necessary  to  look  ahead.  And 
even  were  one  inclined  to  do  so,  one  would  see  but  an  interminable 
sameness.  These  were  the  conditions  which  prevailed  in  the  mil- 
lennia during  which  the  ancient  empires  of  the  East  reigned 
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supreme,  or  later  during  the  centuries  of  Roman  supremacy,  or 
still  later  in  the  Middle  Ages.  To  be  sure  there  were  changes  in 
those  societies,  but  they  were  slow  when  compared  with  the  life 
span  of  a  human  being.  So  slowly  did  changes  take  place,  they 
were  usually  not  noticeable  from  one  generation  to  the  next. 
Totally  new  problems  appeared  only  at  infrequent  intervals. 

For  as  long  as  a  society  could  cope  with  the  new  problems  as 
they  arose,  it  survived.  But  when  new  problems  emerged  with 
which  the  society  was  unable  to  cope,  death  was  the  inevitable 
result. 

By  contrast  with  the  rates  of  change  which  prevailed  in  the 
ancient  civilizations,  those  in  modern  industrial  societies  are  fan- 
tastically high.  And  we  must  recognize  that  so  rapid  is  the  rate 
of  change  that  the  solution  of  the  immediate  problems  which  con- 
front us  today  will  by  no  means  stem  the  tide:  there  will  be  even 
more  problems  tomorrow  of  even  greater  complexity. 

It  is  clear  that  both  the  recognition  and  the  anticipation  of 
problems  are  necessary  for  our  survival.  It  is  obvious,  however, 
that  recognition  and  anticipation  are  not  sufficient,  that  problems 
demand  solution.  And  unfortunately  it  often  happens  that  al- 
though most  problems  can  be  solved  on  the  intellectual  level, 
they  all  too  frequently  resist  solution  on  the  emotional  level.  All 
of  us  know  of  problems  whose  solutions  might  make  a  great  deal 
of  sense  intellectually,  mathematically,  economically,  biologically, 
and  morally,  but  whose  solutions  would  not  be  valid  for  the  reason 
that  they  would  not  be  acceptable  to  most  of  the  people. 

The  fact  that  problems  must  be  recognized  and  anticipated  if 
we  are  to  survive  indeed  makes  life  seem  difficult.  Even  were  we 
called  upon  only  to  arrive  at  intellectual  solutions  to  these  prob- 
lems life  would  seem  unreasonably  complex.  But  called  upon  as 
we  are  not  only  to  anticipate,  to  recognize,  and  to  arrive  at  con- 
clusions intellectually,  but  to  arrive  at  conclusions  which  will 
satisfy  most  people  emotionally  as  well,  I  fear  we  face  a  challenge 
so  great  that  it  makes  pessimists  of  most  of  us.  Certainly  such 
thoughts  have  made  a  pessimist  of  me— although  I  would  like  to 
stress  that  I  am  a  pessimist  with  hope.  Somehow  I  have  the  feel- 
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ing  that  once  people  understand  the  major  problems  which  con- 
front us,  they  will  find  solutions.  And  I  feel  that  even  those  who 
don't  really  understand  the  problems  might  eventually  turn  out 
to  be  at  least  somewhat  tolerant  of  the  solutions  which  emerge. 

This  afternoon  I  will  speak  primarily  of  problems;  at  the  risk  of 
irritating  you  I  will  speak  but  little  of  solutions.  With  the  convic- 
tion that  problems  must  be  spelled  out  before  they  can  be  solved, 
I  hope  to  outline  the  major  problems  which  confront  us  today, 
as  I  see  them,  together  with  those  which  will  in  all  likelihood 
confront  us  tomorrow. 

in 

The  most  obvious  threat  to  our  survival  today  is  nuclear  war 
with  the  Soviet  Union.  This  is  also  the  most  immediate  threat,  but 
I  would  like  to  stress  that  in  the  long  run  it  is  not  necessarily  the 
most  serious  one. 

For  more  than  twelve  years  we  have  been  locked  in  an  arms 
race  with  the  Russians.  Both  parties  in  this  race  fully  realize  that 
war  between  them  is  a  very  real  possibility.  Both  sides  have  ex- 
pended prodigious  efforts  aimed  at  putting  themselves  in  the  posi- 
tion of  winning  the  war  should  it  break  out.  Both  sides  have  been 
developing  varieties  of  nuclear  armaments  for  tactical,  strategic, 
and  defensive  purposes.  The  race  has  led  to  the  concentration  of 
tremendous  technological  resources  upon  military  problems  and 
has  resulted  in  the  emergence  of  dramatically  new  techniques  of 
waging  war. 

Efforts  to  secure  some  measure  of  arms  limitation  have  failed 
repeatedly  and  there  is  little  prospect  that  disarmament  negotia- 
tions will  be  reopened  in  the  near  future.  The  United  States  now 
relies  in  large  measure  for  her  defense  upon  her  ability  to  retaliate 
with  devastating  power  against  an  aggressor.  Today  we  can  strike 
with  planes  carrying  nuclear  bombs  and  which  stand  ready  for 
practically  instantaneous  take-off  from  a  worldwide  network  of 
bases.  Tomorrow  we  will  be  able  to  strike  with  missiles  carrying 
nuclear  war-heads  launched  from  both  stationary  ground  and 
mobile  sea  bases  scattered  throughout  the  world.  The  Russians  also 
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presumably  have  the  means  of  striking  with  devastating  power 
using  planes,  possibly  with  submarine-based  missiles  and  soon 
with  land-based  long-range  missiles. 

We  in  turn  are  engaging  in  an  intensive  program  aimed  at  de- 
veloping a  variety  of  nuclear  anti-plane  and  anti-missile  devices. 
We  recognize  that  in  the  event  of  war  far  more  nuclear  explosives 
may  be  detonated  in  the  process  of  defending  ourselves  than  in 
striking  at  the  enemy.  We  recognize  further  that  the  radioactive 
products  of  these  explosions  can  result  in  far  more  deaths  than 
those  resulting  from  the  bombs  which  are  aimed  at  cities.  Partly 
for  this  reason  we  have  been  working  intensively  on  the  develop- 
ment of  a  so-called  clean  H-bomb. 

Deadlocked  as  we  are  with  the  Soviet  Union  and  hoping  that 
the  threat  of  retaliation  will  prevent  the  outbreak  of  a  major 
nuclear  war,  we  have  reached  the  conclusion  that  "small"  or  "lim- 
ited" wars  are  perhaps  inevitable.  We  have,  as  a  result,  embarked 
upon  a  program  of  devising  nuclear  armaments  which  are  particu- 
larly suited  to  this  type  of  war.  The  proponents  of  preparedness 
for  limited  nuclear  war  apparently  believe  that  the  leaders  of 
nations  will  be  guided  predominantly  by  rational  considerations 
and  that  they  will  handle  their  war-making  in  a  sufficiently  wise 
manner  that  the  boat  will  not  be  rocked  unduly— that  fear  of  the 
consequences  will  prevent  the  outbreak  of  an  all-out  nuclear  war 
involving  the  strategic  use  of  megaton  bombs. 

There  are  many  sincere  proponents  of  the  view  that  massive 
preparations  for  massive  retaliation  and  for  limited  war  represent 
the  only  realistic  path  toward  security  at  the  present  time.  Out- 
standing among  these  proponents  is  a  group  of  men,  symbolized 
in  the  public  mind  by  Dr.  Edward  Teller,  who  exert  enormous 
influence  upon  our  policies  in  this  area.  Indeed,  the  combination 
of  Dr.  Teller's  position,  his  prestige,  his  knowledge,  and  the  iron 
wall  of  secrecy  which  enables  him  to  make  statements  which  can- 
not easily  be  checked  or  refuted  by  critics  outside  and  often  inside 
the  government,  gives  this  group  a  degree  of  influence  in  the  area 
of  policy  formation  which  rivals  that  of  any  group  of  persons  in 
our  country  in  modern  times. 
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In  a  recent  article  in  Foreign  Affairs  and  still  more  recently  in 
an  article  in  Liie  magazine  Dr.  Teller  explains  his  views  concern- 
ing disarmament.  He  states  that  "Since  a  political  solution  of  the 
global  problem  is  nowhere  in  sight,  it  has  been  proposed  to  make 
the  world  more  peaceful  by  eliminating  the  means  rather  than  the 
causes  of  war."  He  then  goes  on  to  say  that  "There  are  at  present 
two  major  reasons  why  such  schemes  are  doomed  to  failure.  One 
is  the  existence  of  the  Iron  Curtain.  The  other  is  the  nature  of 
modern  scientific  discoveries."  He  states  that  it  is  obvious  that 
the  Second  World  War  was  brought  about  by  a  race  in  disarma- 
ment, and  although  he  notes  in  passing  that  historical  analogies 
are  not  reliable,  it  is  amply  clear  that  he  is  convinced  that  any 
agreement  on  our  part  aimed  at  achieving  some  degree  of  arms 
limitation  would  be  suicidal. 

Concerning  the  Iron  Curtain,  it  seems  clear  to  me  that  Dr. 
Teller  is  motivated  by  a  deep-rooted  hatred  of  the  Soviet  Union 
which  borders  upon  the  fanatic.  From  this  hatred  there  stems  the 
belief  that  no  agreement  with  the  Soviet  Union  can  be  trusted 
and  that  in  our  modern  technological  age  no  inspection  system 
can  be  relied  upon.  "In  the  contest  between  the  bootlegger  and 
the  police,"  he  says,  "the  bootlegger  has  a  great  advantage." 

The  combination  of  his  fear  of  the  Soviet  Union  and  associated 
with  it  his  fear  that  the  United  States  might  engage  in  disarma- 
ment agreements  has  led  Dr.  Teller  to  make  some  statements 
which  are  designed  to  convince  but  not  necessarily  to  clarify.  Con- 
cerning control  of  H-bomb  tests,  he  says,  "Actually  a  nuclear  test 
is  easily  noticed  only  if  it  is  performed  in  the  most  obvious  man- 
ner. There  can  be  no  doubt  that  if  a  nation  wants  to  carry  out 
tests  in  secrecy,  observation  will  become  difficult  and  uncertain." 
He  then  minimizes  the  dangers  of  radioactive  fallout  from  testing 
with  statements  which  are  somewhat  reminiscent  of  the  old  saying 
that  gonorrhea  is  no  worse  than  a  bad  cold.  And  finally,  Dr.  Teller 
argues  that  the  very  rapidity  of  technological  progress  renders  dis- 
armament an  impossibility.  "Scientific  and  technological  develop- 
ments," he  says,  "have  produced  and  will  produce  unexpected 
types  of  weapons.  How  shall  one  check  whether  such  weapons  exist 
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when  the  person  who  does  the  checking  does  not  even  know  what 
he  is  looking  for?" 

Thus,  the  American  people  have  had  placed  before  them  the 
rationale  for  what  is,  in  effect,  our  policy  today— a  policy  which 
stems  primarily  from  fear  and  hatred  of  the  Soviet  Union  and 
which  has  produced  a  blindness  concerning  other  serious  short- 
range  and  long-range  problems.  I,  for  one,  believe  that  this  almost 
fanatic  fixation,  this  blind  fear,  this  hatred  which  causes  us  to  look 
upon  the  Soviet  Union  as  the  only  threat,  and  which  leads  us  to 
justify  practically  everything  we  do  or  don't  do  on  the  basis  of 
what  the  Soviet  Union  does  or  does  not  do,  can,  in  the  long  run, 
lead  to  disaster. 

rv 

At  this  point  I  should  like  to  make  my  position  with  respect 
to  the  Soviet  Union  clear.  I  dislike  her  form  of  government  as 
intensely  as  I  dislike  any  totalitarian  regime.  I  believe  that  she 
would,  if  given  the  opportunity,  dominate  the  world.  Her  recent 
behavior  in  Hungary  was  despicable.  I  do  not  believe  that  she 
would  keep  agreements  unless  it  were  to  her  advantage  to  do  so. 
I  also  believe  that  science  and  technology  have  placed  in  the 
hands  of  the  Soviet  leaders  weapons  of  both  persuasion  and  coer- 
cion of  such  power  that  the  prospects  for  a  dramatic  change  in 
the  nature  of  Soviet  leadership  are  remote. 

But  I  do  not  believe  that  the  Soviet  leaders  are  stupid,  nor  that 
they  are  necessarily  blinded  by  preconceived  goals  to  the  extent 
that  they  would  attempt  to  achieve  those  goals  by  means  which 
would  seriously  jeopardize  their  own  security.  And  here,  I  believe 
that  we  should  keep  in  mind  that  security  in  the  eyes  of  the 
Soviet  leaders  has  two  aspects— the  first  is  the  security  of  the 
nation;  the  second  is  the  security  of  the  regime. 

These  aspects  of  the  problem  should  obviously  be  recognized 
and  taken  into  account  in  our  attempts  to  extricate  ourselves  from 
the  morass  in  which  we  find  ourselves.  But  there  is  a  difference 
between  (1)  taking  facts  into  account  coolly  and  logically  and 
(2)  permitting  ourselves  to  become  so  hysterical  over  the  facts  that 
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we  establish  a  blind,  one-track  policy,  which  in  the  long  run  may 
be  suicidal. 

We  have  seen  that  the  policy  as  prescribed  by  Dr.  Teller  is  to 
continue  the  arms  race  into  the  indefinite  future.  He  offers  us 
no  short-term  prospects  or  even  remote  long-range  hopes  for  an 
end.  There  must  be  no  disarmament.  We  must  wage  an  endless 
sequence  of  little  wars.  We  must  continue  developing  new  and 
more  effective  weapons  for  offense  and  defense.  The  specter  of 
nuclear  holocaust  will  be  ever-present.  We  must  resign  ourselves 
to  this  and  shape  our  way  of  life  accordingly. 

Where  might  such  a  policy  take  us  in  the  long  run?  What  will 
happen  not  only  to  our  own  culture  but  to  the  rest  of  the  world 
if  we  pursue  such  a  policy  for  the  next  quarter  century  and  if,  by 
some  miracle,  catastrophe  does  not  intervene  in  the  meantime? 
Recently  I  have  had  the  opportunity  of  participating  in  a  series 
of  discussions  concerning  these  problems  which  have  been  held 
under  the  sponsorship  of  the  National  Planning  Association.  A 
group,  composed  about  half  of  scientists,  a  number  of  whom 
possess  considerable  knowledge  of  weapons  systems,  has  been  sur- 
veying the  general  technical  and  political  problems  of  disarma- 
ment. In  our  first  working  paper  we  have  attempted  to  take  a 
long  look  into  the  future  and  to  assess  what  military  technology 
might  be  like  in  another  fifteen  to  twenty  years  in  the  absence  of 
any  weapons  control  agreements.  The  picture  which  unfolds,  I 
regret  to  say,  is  not  a  pretty  one. 

We  must  realize  that  today  we  are  in  the  middle  of  an  enormous 
revolution  characterized  by  the  rapid  spread  of  industrialization 
throughout  the  world.  Hand  in  hand  with  the  growth  of  indus- 
trialization goes  the  power  of  waging  modern  war.  Within  the 
last  half  century  we  have  seen  the  growth  of  industrialization  and 
of  war-making  potential  in  Japan.  We  all  know  what  happened  as 
a  result.  More  recently  we  have  seen  the  growth  of  industrializa- 
tion in  the  Soviet  Union  and  we  see  today  what  is  happening 
as  a  result.  But  I  would  like  to  stress  that  the  Soviet  Union  is  by 
no  means  last  on  the  list,  that  we  are  closer  to  the  beginning  of 
this  revolution  than  we  are  to  the  end.  China  is  industrializing 
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and  already  she  is  causing  trouble.  Other  areas  of  the  world  will 
follow— India,  Africa,  the  Middle  East,  South  America.  We  must 
recognize  that  the  potential  for  waging  modern  war  is  likely  one 
day  to  become  worldwide. 

As  nuclear  weapons  are  increasingly  taken  for  granted  in  fighting 
small  wars,  the  techniques  of  making  them  and  of  using  them  will 
become  worldwide— and  here  I  mean  all  nuclear  weapons  ranging 
from  the  artillery  shell  to  the  super  bomb.  I  suspect  that  about 
fifteen  nations  will  be  in  the  business  of  manufacturing  nuclear 
explosives  within  the  next  twenty-five  years.  In  another  twenty- 
five  years  the  number  may  well  be  double  that. 

This  brings  up  one  point  concerning  which  Dr.  Teller  and  I 
are  in  complete  agreement.  If  weapons  are  to  be  used  they  must 
be  tested.  Presumably  each  nation  will  run  its  own  testing  pro- 
gram and  the  level  of  radioactive  fallout,  which  Dr.  Teller  calls 
insignificant,  may  well  increase  another  ten  fold.  Today  this  "in- 
significant" effect  results  in  the  deaths  of  perhaps  a  few  thousand 
persons  each  year  who  might  not  otherwise  have  died.  (Dr.  Teller 
would  probably  express  this  differently:  the  average  length  of  life 
is  shortened  by  only  a  few  hours.)  Tomorrow  the  annual  additional 
deaths  might  well  be  numbered  in  the  tens  of  thousands. 

In  the  next  quarter  of  a  century  we  will  make  great  advances 
in  the  struggle  for  space  supremacy.  There  will  be  manned  satel- 
lites, television  observation  satellites,  radar  satellites,  bomb-carry- 
ing satellites.  And  as  we  are  driven  relentlessly  into  space,  we  will 
also  be  driven  relentlessly  into  the  oceans.  There  will  be  missile- 
carrying  submarines  which  will  be  capable  of  descending  to  vastly 
greater  depths  than  do  those  of  today  and  which  will  be  even  less 
subject  to  detection.  There  will  be  underwater  vehicles  driven  by 
remote  control  which  will  carry  thermonuclear  explosives  capable 
of  destroying  coastal  cities. 

And  in  197 S,  I  can  see  in  a  flight  oi  fancy  an  article  in  Life 
magazine,  written  by  Dr.  Edward  Teller,  grand  old  man  of  science 
and  father  oi  the  H-bomh,  who  by  then  has  succeeded  in  estab- 
lishing a  crash  program  at  the  Livermore  Laboratories  aimed  at 
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beating  the  Russians  to  the  moon.  He  is  worried  that  the  then- 
current  Soviet-American  negotiations  aimed  at  placing  the  moon 
under  United  Nations  juiisdiction  might  succeed,  and  in  eloquent 
words  he  describes  how  such  an  agreement  might  work  to  our  dis- 
advantage. He  states  that  "since  a  political  solution  of  the  space 
problem  is  nowhere  in  sight,  it  has  been  proposed  to  make  space 
more  peaceful  by  eliminating  the  means  for  waging  war  in  space." 
He  then  goes  on  to  say  that  "there  are  at  present  two  major  rea- 
sons why  such  schemes  are  doomed  to  failure.  One  is  the  existence 
of  the  Iron  Curtain.  The  other  is  the  nature  of  modern  scientific 
discoveries."  He  concludes  ominously,  "Actually  the  establishment 
of  a  lunar  base  is  easily  noticed  only  if  it  is  established  in  the  most 
obvious  manner.  There  can  be  no  doubt  that  if  a  nation  wants  to 
establish  such  bases  in  secrecy,  observation  will  become  difficult 
and  uncertain." 

But  to  return  to  the  problem  of  military  technology,  we  are 
faced  during  the  course  of  the  next  twenty-five  years  with  the 
prospect  of  seeing  one  nation  after  another  achieve  the  means  of 
manufacturing  nuclear  explosives  and  of  delivering  them  with 
planes,  missiles,  and  submarines.  With  the  addition  of  each  new 
nation  to  the  list,  the  problem  of  achieving  control  of  any  sort 
will  increase  enormously.  As  missiles  become  more  dependable 
agents  for  delivery,  increased  emphasis  will  be  placed  upon  the 
use  of  nuclear  explosives  for  defensive  purposes.  Eventually  most 
nations  will  be  heavily  armed  with  these  weapons.  Stockpiles  for 
offensive  purposes  will  be  numbered  in  the  hundreds  of  thousands, 
and  those  for  defensive  purposes  will  be  numbered  in  the  millions. 

Within  this  anarchic  framework  there  will  be  "little"  wars  in 
which  tactical  nuclear  weapons  will  be  used.  We  are  asked  to 
believe  that  human  beings  will  handle  themselves  intelligently 
and  coolly  in  these  wars  and  that  everyone's  ability  to  retaliate 
with  massive  destruction  will  result  in  stabilization.  No  nation,  it 
is  argued,  will  employ  H-bombs  strategically  for  fear  of  being 
destroyed  herself. 

The  degree  of  wishful  thinking  which  is  involved  in  this  view 
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is,  I  believe,  fantastic.  In  a  rapidly  changing  world,  such  a  situa- 
tion would  be  about  as  stable  as  a  billiard  ball  balanced  on  a  pin- 
head.  To  persons  who  doubt  this,  I  can  only  say  that  a  Tunisian 
village  was  bombed  recently  as  the  result  of  an  order  which  was 
given  by  an  ofl&cer  who  acted  rashly  and  without  the  knowledge  of 
the  government  of  France.  This  was  not  the  first  time  a  French 
officer  has  taken  a  rash  action  on  his  own  and  it  may  not  be  the 
last. 

Imagine  if  you  will  a  world  in  which  nuclear  weapons  of  all 
sizes  have  become  commonplace  and  widespread.  Couple  this 
with  the  ever-present  possibility  of  rash  military  action  such  as 
we  have  just  witnessed  in  Tunisia.  Add  to  this  the  prospect  that 
rash  actions  can  be  precipitated  in  virtually  every  region  of  the 
globe.  Mix  with  this  the  consideration  that  individual  human  be- 
ings are  more  likely  to  act  in  a  crisis  on  the  basis  of  heated  emotions 
and  deep-seated  fears  than  on  the  basis  of  considered  judgment. 
Add  to  this  the  extent  to  which  ignorance  permeates  human  so- 
ciety. Add,  for  what  it  is  worth,  our  knowledge  from  past  history 
concerning  the  frequency  of  occurrence  of  wars.  Now  examine  all 
of  these  factors  and  ask  yourselves  for  how  long  a  time  you  honestly 
believe  violence  on  a  large  scale  can  be  avoided.  Our  opinions  will, 
of  course,  vary.  But  I  believe  that  most  of  us  who  are  able  to 
divorce  ourselves  from  our  tendency  to  indulge  in  wishful  think- 
ing would  agree  that  the  time  which  stands  between  us  and  large- 
scale  disaster  someplace  in  the  world  is  agonizingly  short. 

There  will  also  be  another  problem.  Against  whom  does  one 
retaliate?  If  Minneapolis  were  suddenly  destroyed  today,  we  would 
know  that  either  a  large  meteorite  or  the  Russians  were  to  blame, 
and  since  the  fall  of  a  large  meteorite  is  perhaps  considerably  less 
probable  than  a  Russian  attack,  we  would  retaliate  with  full  force 
against  the  Soviet  Union.  But  what  about  tomorrow?  If  San  Fran- 
cisco is  destroyed  by  a  nuclear  bomb  launched  from  a  submarine 
in  1980  against  whom  should  we  unleash  our  power?  We  might 
guess  that  the  Russians  were  to  blame.  But  what  about  the  Chi- 
nese, the  Egyptians,  the  Japanese,  the  Peruvians,  the  Indians? 

I  do  not  believe  that  much  imagination  is  required  to  appre- 
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date  that  such  a  situation  would  be  intolerable  and  probably  in 
the  long  run  fatal.  Yet,  it  is  the  kind  of  situation  which  will  almost 
certainly  emerge  if  we  pursue  our  present  policies. 

V 

Thus  far  we  have  discussed  the  most  urgent  of  our  survival  prob- 
lems. But  we  must  realize  that  in  the  decades  ahead  we  will  be 
faced  with  other  and  in  a  sense  even  more  difficult  ones  involving 
not  only  our  biological  survival,  but  the  survival  of  individual  free- 
dom as  well. 

I  am  convinced  that  if  the  Soviet  Union  were,  by  some  magic, 
to  disappear  tomorrow,  our  situation  would  not  be  greatly  eased— 
we  would  soon  be  confronted  by  other  difficulties  of  equally  grave 
magnitude.  I  am  convinced  that  as  industrialization  continues  its 
relentless  spread,  within  the  framework  of  international  anarchy, 
we  are  going  to  be  faced  by  new  Germanics,  new  Japans,  and  new 
Soviet  Unions. 

As  worldwide  consumption  of  goods  increases  and  as  the  earth's 
resources  of  high-grade  raw  materials  diminish,  we  will  be  faced 
with  the  necessity  of  applying  our  science  and  technology  on  an 
unprecedented  scale  to  the  task  of  surviving  on  the  leanest  of 
natural  materials. 

As  the  population  of  the  world  continues  its  accelerating  rise, 
mankind  will  be  faced  with  problems  of  providing  living-space  and 
adequate  food  and  shelter  for  billions  of  new  additions  to  the 
human  community. 

As  industrialization  spreads  we  will  be  faced  with  the  prospect 
of  watching  more  and  more  nations  shift  to  totalitarian  forms  of 
government  in  the  interest  of  shortening  their  periods  of  transi- 
tion and  in  the  interest  of  their  own  military  survival. 

As  our  own  population  grows,  as  the  pressures  from  outside  be- 
come even  more  intense,  as  our  industrial  network  becomes  in- 
creasingly complex,  as  the  problems  of  military  defense  become 
even  more  involved,  we  will  be  confronted  internally  by  extraor- 
dinarily difficult  problems  involving  our  learning  how  to  live  in 
an  industrial  society.  We  have  only  seen  the  beginnings  of  rules 
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and  regulations  designed  to  regulate  and  bind  men's  actions.  In 
Dr.  Teller's  world  of  the  future,  the  world  of  the  armed  peace,  the 
brush-fire  war,  and  the  do-it-yourself  air-raid  shelter,  the  people  of 
the  United  States  will  be  driven  steadily  toward  increased  organiza- 
tion, increased  conformity,  and  increased  control  over  the  thoughts 
and  actions  of  the  individual.  In  the  face  of  the  powerful  modern 
tools  of  persuasion  and  coercion  I  fear  that  what  dignity  and  free- 
dom we  still  possess  may  one  day  vanish. 

Today  we  are  arming  ourselves  against  the  Soviet  Union  because 
we  are  afraid  she  may  destroy  us.  But  equally  important,  we  are 
arming  ourselves  because  we  don't  like  totalitarianism  in  any  form. 
Would  it  not,  then,  be  ironic  if  in  the  process  of  combating  totali- 
tarianism in  this  narrow  manner  it  were  to  descend  upon  us 
through  the  back  door?  China  has  already  embraced  Communism. 
I  believe  that  the  pressures  of  eking  out  an  existence  will  soon 
force  Japan  to  return  to  the  totalitarian  fold.  Several  months  spent 
in  India  have  led  me  to  the  belief  that  we  should  not  be  surprised 
were  that  nation  to  attempt  to  emulate  China.  And  even  in  our 
own  country  I  would  not  be  surprised  if  we  were  to  drift  into  some 
form  of  totalitarianism,  which  we  would,  of  course,  continue  to 
call  democracy. 

VI 

I  would  now  like  to  say  that  if  I  really  thought  that  the  dismal 
future  which  I  have  discussed  thus  far  were  inevitable  I  would  not 
be  with  you  now  discussing  the  matter.  If  a  friend  of  mine  were 
suffering  from  an  incurable  disease,  I  would  not  be  inclined  to 
give  him  a  vivid  description  of  the  nature  of  his  disease,  nor  would 
I  be  inclined  to  give  him  a  detailed  outline  of  his  future  agonies. 
On  the  other  hand  if  I  believed  my  friend's  disease  curable,  and 
if  an  understanding  of  his  difficulties  were  a  prerequisite  for  the 
cure,  I  would  be  inclined  to  describe  his  disease  to  him  and  to 
project  its  course  into  the  future  as  best  I  could. 

I  am  not  at  all  certain  that  the  political  diseases  which  now 
infect  mankind  can  be  cured.  But  I  believe  that  some  cures  are 
possible.  And  for  as  long  as  the  possibility  of  cures  remains  I  be- 
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lieve  we  should  do  everything  we  can  to  find  them  and  to  apply 
them.  I  believe  further  that  our  present  policies  can  be  likened 
to  the  ancient  practices  of  bloodletting  and  of  applying  leaches- 
practices  which  stemmed  from  ignorance  rather  than  from  knowl- 
edge and  which  killed  more  often  than  they  cured. 

I  have  already  stated  that  it  is  not  my  intention  this  afternoon 
to  discuss  solutions  to  our  problems.  But  I  would  like  to  discuss  in 
the  few  remaining  minutes  some  possible  approaches  to  solutions. 

First  we  must  take  both  the  long  view  in  time  and  the  broad 
view  in  personal  outlook  and  ask  ourselves:  What  kind  of  a  world 
do  we  want?  When  we  examine  the  future  in  time  perspective  we 
must  recognize  that  change  will  be  the  major  characteristic  of  our 
society  for  many  decades,  and  perhaps  for  centuries.  We  must 
recognize  that  one  day  other  nations  may  be  as  powerful,  or  per- 
haps even  more  powerful  than  ours. 

In  our  thinking  in  time  perspective  let  us  keep  in  mind  the 
tremendous  superiority  enjoyed  by  the  United  Kingdom  for  so 
many  years.  There  were  many  reasons  for  the  decline  in  British 
power,  but  certainly  one  of  the  major  ones  was  the  failure  of  the 
leaders  to  take  a  long  view  of  the  future.  They  worked,  often  bril- 
liantly, on  the  immediate  problems  of  the  day,  but  they  failed  to 
come  to  grips  with  the  problems  of  the  future  until  it  was  too 
late.  Secondly  they  attempted  to  maintain  a  vaguely  defined 
status  quo,  much  as  we  in  the  United  States  are  doing  today,  not 
realizing  that  change  was  a  characteristic  of  their  world— as  it  is 
of  ours. 

It  seems  to  me  that  our  primary  long-range  objective  should  be 
to  do  what  we  can  to  help  create  a  world  in  which  the  great  ma- 
jority of  the  people  have  the  opportunity  of  leading  free  and 
abundant  lives.  But  when  I  look  at  the  world  of  the  future  it 
seems  obvious  to  me,  and  I  believe  also  to  most  persons  who  think 
about  the  problem,  that  world  anarchy  is  incompatible  with  this 
objective.  Enforceable  world  law  is  the  only  alternative  and  I 
believe  that  we  should  both  understand  this  and  state  it  clearly 
as  one  of  our  long-range  goals,  recognizing  fully  that  enormous 
difficulties  lie  in  the  path. 

18 


PROBLEMS  OF  SURVIVAL 

Our  second  long-range  goal  should  be  to  make  the  industrial 
transition  in  the  presently  unindustrialized  parts  of  the  world  as 
painless  as  possible.  We  should  recognize  that  a  world  in  which  a 
few  own  much  and  in  which  most  persons  suffer  deprivation  is  in- 
herently unstable.  Even  were  we  to  look  at  the  problem  solely 
from  the  selfish  point  of  view,  the  elimination  of  starvation  in 
India  would  appear  to  be  more  to  our  advantage  in  the  long  run 
than  the  development  of  the  ultimate  in  intercontinental  ballistics 
missiles. 

In  connection  with  the  second  goal  we  should  realize  that  our 
modern  science  and  technology  can  in  principle,  in  the  absence 
of  catastrophe,  enable  mankind  to  provide  an  abundance  of  food 
and  goods  for  an  indefinitely  long  period  of  time.  Given  the  will 
and  the  mobilization  of  effort,  there  is  little  doubt  that  large-scale 
deprivation  could  be  eliminated  from  the  world  scene. 

I  realize  that  being  in  favor  of  eliminating  starvation  and  depriva- 
tion is  like  being  against  sin— it  is  respectable,  but  only  for  as  long 
as  operational  details  are  omitted.  In  the  present  situation  the 
operational  details  are  loaded  with  concepts  which  give  rise  to 
strong  emotional  reactions.  One  of  these,  which  I  have  already 
cited,  is  world  law  or  world  government,  which  is  our  only  alterna- 
tive to  world  anarchy.  Another,  for  example,  is  birth  control,  which 
is  our  only  means  for  adjusting  to  the  consequences  of  death  con- 
trol, which  we  have  practiced  for  so  many  decades.  In  assessing 
our  long-range  goals  it  seems  to  me  essential  that  we  do  every- 
thing we  can  to  divorce  emotion  from  such  concepts,  and  others 
like  them,  and  give  them  the  hard-headed  respectability  which  they 
deserve. 

Our  third  long-range  goal  should  be  the  education  of  people. 
We  have  got  to  realize  that  we  are  simply  not  sufficiently  well- 
educated  to  survive  in  our  complex  industrial  world,  that  the 
savage  in  the  jungle  is  far  better  equipped  to  survive  in  his  world 
than  we  are  in  ours.  We  have  reached  the  point  where  we  have 
become  completely  dependent  upon  the  smooth  functioning  of 
our  science  and  technology  for  our  survival— yet  few  persons  know 
anything  about  what  science  is,  how  it  operates,  or  what  its  poten- 
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tialities  and  limitations  are.  A  savage  in  the  jungle  who  knows 
nothing  about  operations  of  his  own  tools  and  weapons  or  of  the 
habits  of  the  plants  and  animals  about  him  cannot  survive  for 
long.  In  addition,  we  have  become  dependent  upon  our  ability 
to  accumulate  new  knowledge  which  can  enable  us  to  control  the 
forces  of  nature.  Yet  we  are  producing  far  fewer  scientists  and 
engineers  than  we  need  today,  and  our  needs  tomorrow  will  be 
even  greater. 

Our  fourth  long-range  goal  should  be  to  decrease  the  vulnera- 
bility of  industrial  society  to  disruption.  No  matter  how  successful 
we  are  in  the  decades  ahead  in  disarmament,  in  world  develop- 
ment, or  in  the  achievement  of  enforceable  world  law,  the  specter 
of  nuclear  war  will  be  with  us  for  a  long  time  in  the  future.  As  our 
industrial  network  is  now  arranged,  the  destruction  of  a  few  well- 
chosen  centers  could  result  in  complete  stoppage  of  our  produc- 
tion, and  in  effect  could  result  in  the  death  of  our  nation.  It  is 
possible,  I  believe,  to  rearrange  our  network  in  such  a  way  that 
our  vulnerability  would  be  greatly  reduced. 

I  have  mentioned  only  four  aspects  of  what  I  believe  our  long- 
range  goals  should  be— world  law,  world  development,  education 
and,  related  to  it,  the  accumulation  of  new  knowledge,  and  the 
lessening  of  our  vulnerability.  There  should  undoubtedly  be  many 
more  goals.  But  whatever  they  are,  they  should  be  stated  forcefully 
and  clearly  in  terms  that  all  people  of  the  world  can  understand. 
Given  a  clear  statement  of  our  long-range  goals,  it  is  then  possible 
to  formulate  short-range  goals  which  make  sense. 

VII 

Of  all  of  our  short-range  goals,  the  one  of  overwhelming  urgency, 
it  seems  to  me,  is  to  secure  agreements  which  would  make  it  ex- 
tremely difficult  for  the  Soviet  Union  and  the  United  States  to 
engage  in  large-scale  nuclear  war  and  which  would  severely  hinder, 
if  not  completely  stop,  the  spread  of  nuclear  military  technology 
to  the  rest  of  the  world.  Dr.  Teller  believes  that  any  such  agree- 
ments would  work  to  our  disadvantage  because  we  could  not  be 
certain  that  the  Soviet  Union  might  not  "bootleg"  tests.  I  chal- 
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lenge  this  view,  and  in  doing  so  I  do  not  stand  alone  in  the  scien- 
tific world. 

I  believe  that  Dr.  Teller  is  wilfully  distorting  the  realities  of 
the  situation.  I  believe  that  it  is  possible  for  us  to  secure  agree- 
ments with  the  Soviet  Union  to  stop  tests,  and  I  believe  further 
that  the  agreements  could  be  of  such  a  nature  that  the  Soviet 
Union  would  adhere  to  them  because  it  would  be  very  much  to 
her  advantage  to  do  so.  I  also  believe  that  it  is  well  within  the 
realm  of  feasibility  to  establish  a  detection  system  which  would 
make  the  bootlegging  of  tests  extremely  difiBcult,  if  not  impossible. 

I  would  now  like  to  speak  more  specifically  and  outline  a  pos- 
sible sequence  of  steps  which  could  be  taken  which  I  believe 
would  ease  the  present  critical  situation  and  which  would  create 
an  atmosphere  within  which  longer-range  goals  might  be  pursued. 

First,  we  could  agree  to  stop  testing  nuclear  explosives  of  all 
sorts  for  a  specified  period  of  not  less  than  one  year  and  not  more 
than  three.  This  agreement  should  be  divorced  from  all  other 
aspects  of  military  technology  and  all  international-political  con- 
siderations. The  existing  detection  stations,  located  in  various  parts 
of  the  world,  would  render  difficult  gross  violation  of  the  agree- 
ment in  the  short  time  during  which  the  agreement  would  be  in 
effect.  The  staffs  at  the  various  nuclear  armaments  laboratories 
here  and  abroad  could  make  plans  for  new  weapons  and  they  could 
assemble  devices  for  future  testing  on  as  large  a  scale  as  they  might 
desire. 

During  the  first  few  months  of  the  agreement,  an  international 
conference  could  be  held,  composed  primarily  of  scientists  and 
technologists  in  the  military-nuclear  field,  for  the  purpose  of  dis- 
cussing in  detail  the  technical  requirements  for  detecting  nuclear 
tests  in  relation  to  their  size,  nature,  and  method  of  detonation. 
I  believe  that  such  a  group  could,  in  a  relatively  short  time,  agree 
upon  a  scheme  which  would  be  workable  both  technically  and 
politically. 

It  seems  likely  to  me  that  a  worldwide  network  of  land-based 
detection  stations,  spaced  approximately  at  1,000-mile  intervals, 
coupled  with  a  similar  network  of  observation  ships  over  the 
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oceans,  would  be  a  reasonable  recommendation.  These  stations 
would  be  equipped  with  the  most  modern  seismographs,  micro- 
barographs,  and  radiation-detection  instruments  and  they  would 
be  in  daily  radio  communication  with  a  central  detection  head- 
quarters. The  network  of  detection  stations  could  be  under  United 
Nations  jurisdiction  and  operation.  The  stations  could  be  located 
and  operated  in  such  a  way  that  other  aspects  of  a  nation's  mili- 
tary program  could  remain  unobserved.  Once  agreed  upon,  stations 
could  be  established  first  in  those  areas  of  the  world  where  tests 
have  been  conducted  thus  far.  Then  over  a  period  of  five  to  ten 
years  the  network  could  be  extended  over  the  entire  surface  of 
the  earth.  In  the  meantime  the  original  short-term  agreement  could 
be  placed  on  a  permanent  basis. 

But  what  about  Dr.  Teller's  bootlegger?  Would  not  the  United 
States  be  at  a  disadvantage?  We  would  not  think  of  violating  such 
an  agreement,  but  the  Russians  might  expend  vast  efforts  in 
attempts  to  conduct  tests  in  secret. 

I  believe  that  there  is  an  answer  to  this  difficulty.  Remote 
though  the  possibility  of  conducting  tests  in  secret  might  be,  it 
is  conceivable  that  some  bright  young  scientist  might  think  of  a 
way  of  circumventing  the  agreement.  In  view  of  this  possibility 
and  in  order  to  place  the  United  States  on  an  equal  footing  with 
the  Soviet  Union,  I  would  be  inclined  to  legalize  secret  nuclear 
tests— in  short  to  make  the  bootlegging  of  tests  an  honorable  pro- 
fession. 

The  agreement  which  I  visualize  would  not  be  one  to  stop  all 
nuclear  testing.  It  would  be  an  agreement  to  stop  all  tests  which 
could  he  detected  by  the  established  network.  This  would  mean 
that  no  appreciable  radioactivity  could  be  poured  into  the  atmos- 
phere to  contaminate  the  air,  no  appreciable  air  pressure  waves 
could  be  initiated,  no  large  ground-shocks  could  be  generated.  It 
would  mean  further  that  our  scientists  and  technologists  at  Los 
Alamos  and  Livermore  could  be  kept  happy  and  busy  exploring  all 
possible  roads  which  might  enable  them  to  circumvent  these 
formidable  restrictions. 

I  believe  that  it  is  possible  for  us  to  approach  in  a  similar  way 
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the  problems  which  will  soon  be  upon  us  of  controlling  missiles 
and  satellites— although  the  technical  problems  will  be  much  more 
difficult.  Yet  here  also  I  believe  we  can  reach  agreements  which 
can  be  kept  because  it  would  be  to  the  interest  of  all  parties  to 
keep  them.  As  a  start,  it  should  be  possible  to  place  the  region 
outside  the  earth's  atmosphere  under  United  Nations  jurisdiction 
and  to  establish  a  system  whereby  a  satellite  could  be  launched 
only  with  UN  approval  following  inspection  to  ascertain  its  func- 
tion. 

I  realize  that  it  is  a  long  way  from  cessation  of  nuclear  tests  and 
the  assignment  of  the  control  of  space  to  the  establishment  of  a 
truly  peaceful  world.  But  it  seems  to  me  that  we  have  got  to  start 
someplace  and  we  have  got  to  start  soon.  We  are  rapidly  approach- 
ing the  time  when  it  will  be  too  late. 

It  is  time  that  our  policymakers  face  the  realities  both  of  the 
present  and  of  the  future  and  conduct  our  affairs  accordingly.  It 
is  time  that  we  abandon  our  narrow  view  of  world  affairs  and  our 
negativistic  approach  to  them,  and  establish  positive  policies  which 
have  meaning,  which  can  be  understood  abroad,  and  which  can 
effectively  get  us  started  on  the  path  toward  peace.  It  is  time  that 
we  realize  that  we  in  the  United  States,  the  most  powerful,  the 
richest,  and  technologically  the  most  advanced  nation  in  the  world, 
are  in  the  position  to  take  leadership  in  the  creation  of  a  world 
such  as  has  been  dreamed  of  by  man  for  thousands  of  years  but 
never  realized— a  world  in  which  freedom  reigns,  in  which  all 
persons  are  able  to  lead  abundant  lives,  in  which  all  persons  are 
free  from  the  fear  that  the  skies  may  once  again  darken  with  the 
clouds  of  war.  I  realize  that  this  is  a  big  order.  But  the  order  is 
no  greater  than  the  stakes  we  forfeit  if  we  lose  our  race  with  time. 
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